Resume -Quand on c o n f i n e des c r i s t a u x c o l l o i d a u x dans un c o i n de f a i b l e m e u r , on observe une s e r i e de t r a n s i t i o n s s t r u c t u r e l l e s : l e nombre de couches mais aussi l e u r s t r u c t u r e c r i s t a l l i n e v a r i e n t . Parce que l ' i n d i c e de r e f r a c t i o n v a r i e dans 1 'espace, 1 es c r i s t a u x c o l loidaux minces se comportent optiquement comme des reseaux de phase e t presentent des couleurs vives.
Abstract -When c o l l o i d a l c r y s t a l s are confined i n a narrow wedge shaped gap between a p a i r of glass f l a t s , we observe a s e r i e s o f s t r u c t u r a l t r a n s i t i o n s . These t r a n s i t i o n s c o n s i s t i n a change i n the number o f l a y e r s and a l s o i n t h e i r c r y s t a l l i n e s t r u c t u r e . Because the r e f r a c t i v e index v a r i e s i n space, I n our experiments /2/, a t h r e e dimensional r e s e r v o i r o f c o l l o i d a l suspension imposed i n the wedge a high enough pressure so t h a t t h e spheres were organized i n t o c r y s t a ll i n e l a y e r s p a r a l l e l t o the glass surfaces. W e used suspensions o f monodisperse polystyrene b a l l s o f diameter + = 1.1 pm i n water p u r i f i e d by i o n i c exchange r e s i n s . For these b a l l s , t h e t h r e e dimensional c r y s t a l l i n e s t r u c t u r e i s fcc, The a v a i l a b l e t h i c knes D o f t h e wedge v a r i e d l i n e a r l y i n space from a few t o l o 5 A. Samples were l i t w i t h white, non p o l a r i z e d p a r a l l e l l i g h t and observed u s i n g a transmission o p t i c a l microscope. W e observed a s e r i e s o f colored s t r i p s p a r a l l e l t o t h e edge o f t h e wedge /2/. The f i r s t s t r i p corresponded t o a monolayer o f spheres organized i n a 2D hexagonal network. As t h e gap thickness increased, new s t r i p s appeared. T h e i r s t r u c t u r e was determined w i t h higher m a g n i f i c a t i o n objectives. The second s t r i p corresponded t o a stack o f two l a y e r s w i t h a 2D square s t r u c t u r e . The t h i r d one corresponded t o a stack o f two l a y e r s w i t h a 20 hexagonal s t r u c t u r e . As t h e gap thickness increased, the s e r i e s o f s t r u c t u r e s we observed was :
where a stack o f n square (resp hexagonal) l a y e r s i s w r i t t e n n d r e s p na). The existence o f such a s e r i e s has been explained i n terms o f packing e f f i c i e n c y /3/ : t h e pressure a t the bottom o f the tube imposed i n the wedge s t r u c t u r e s o f maximum volune density. For some i n t e r v a l s o f the gap thickness, the square packing (0) becomes more dense than t h e hexagonal one (A). 
Using a low aperture o b j e c t i v e , each s t r i p associated w i t h each s t r u c t u r e showed
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JOURNAL DE PHYSIQUE the difference between n2 and n l i s small, l i g h t rays are supposed t o propagate without deviation. An optical ray which crosses a sphere suffers a phase s h i f t compared t o a ray which propagates only through water. The spectrum (therefore the color) of the transmitted l i g h t depends on the phase s h i f t s suffered by the rays. The s t r i p 3A for instance i s composed of two types of domains : ABA and ABC. In these stacks, the number of spheres crossed by the l i g h t i s different : the colors are different. On the contrary there i s only one type of stack in the s t r i p 3 0 (ABA) then i t s color i s the uniform. As we are concerned with forward scattering and normal incidence, t h i s color i s similar t o the color of the domains ABA in the s t r i p 3A.
In conclusion, t h i s experiment has revealed that in a wedge geometry thin colloidal crystals show a series of structural transitions which consists in a change in the number of crystalline layers and in t h e i r bidimensional structure. From an optical point of view, they a c t as phase gratings.
